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(57) .AbstracfTlt is intended to provide an osteogenesis promoter having a remarkable effect of positively promoting osteogenesis 
and thus preventing/treating bone diseases; a preventive/a remedy for bone diseases such as osteoporosis having both of an osteoge- 
nesis-promoting effect and a bone resorption-inhibiting effect; and a method of screening an active ingredient for preventing/treating 
bone diseases by using a compound having both of an osteogenesis-promoting effect and a bone resorption-inhibiting effect as a 
lead compound. It is confirmed that & ncryptoxanthin, which occurs in a large amount in peel and sarcocarp of satsuma orange, has 
an osteogenesis-promoting effect and a therapeutic effect on bone disease. Thus, $ -cryptoxanthin or its composition is used L an 
osteogenesis promoter, a preventive/a remedy for bone diseases, a functional food or a food material for preventing/treating bone 
diseases and a feed composition. " e 
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##Jfc&-&JgBIJjSJ&£#fc¥*%& : ?1l 1 0-80 /imCV'J^W 
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10 J£©^Kr • (Hf3£3S18) lcit§. 
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25 e»nS#^^{EjtS!l^#^EC!)^^ • Ml^^^i^Stl^. 
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mmmi mm 

5 yy b ( ? X ^ -^#ttt ; 4~ 5l») (B*S LC (ft)*5*A, 
H»«»*Ux>^;P»«: (M F )) £x-^;i/j&g£T&;:*)fiI# ; £$£®i$ 

tiiiii, *M#teo. 2 5 u(Dmmmx^^m, £ 
##s»t» a u -7b*y->?->m&<sm'r%>i&m 

10 ±fB#ffiiHfcJt£ 3 7tO^#Tt4 8ISIBK 5%C0 2 -95%air 

u ? b > ^ y^&mur z> z. tfc < » ^^©^T^b^ 

ft, i&i§itf-£0. 2 5MfMST» #S*£$l^bfco 
^©ft, «L»fi-te*5im£JJD*.T 1 2 OtT 1 2 l$MKfbb, HC^®^ 
frftftgih (a — 3r>x;u*?-ifc$4 r;i-+>x;K- 3 0 3 j) 

25 (y;w# >Jtt*x7 r *~i?8tt©W£> 
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0. 2 5 MOJi^^T^fe^b, 6. 5mM0A*;i/t?^-JH»jg (pH 
7. 4) 3m 1 ^Tfife^b, Sftilbfc. Cl©ttSj8to#»bT± 
i#£Hli?&<i: IT Walter Schutt (in Method of Enzymatic 

5 Analysis, Vol 1-2, p856, Academic Press, New York, 1 965) \Z'&-oXM 

— )vr ^ ymmm ( p h 9 . 8 ) 2 m 1 izmmm 0 . 0 5 m 1 ssstnb, 

3 7t)T3 0^FsH>*a^-'>3>L/, 0. 0 5 NCN a OH £ 1 0 

m i mMvrcWi. ftytytmwr&m^T&ytm (4 0 5 nm) &mmv, 

(DNAltDtl) 

^il&fi + CDiffflJi&ifcCDm^t IT, DNAi^fllfc. -f >^o.^- 

15 ^MfeVtco ^(DW:. 0. lN©NaOH4ml^l?MtT > 4 "C T 
2 4I$ISI«jS313:&. E b > ±»^6S^<h IT Ceriotti 

£>(D7j?£ (J.Biol. Chem. , 241: 34-77, 1951) oTtitfc. BP'S, 
2 m 1 izm^m 1 m 1 %.U0 . O4%0-f> lml Si 

unbans**-? i o o'c^iiDf^m, m^vx, & DD*K4m i xm 

20 £Bb, ^UOJls^AiSISllT, #}fe^gir (4 9 0 nm) £fflV>T 

(7-/b^Oj8-^U y h^+r>?->CD^P^-^) 
77h (tf 'T ; 4 ~ 5 M&) fc, /3 - * U :/ h*-tf->5F- 

25 ( 1 0, 2 5Rtf5 0/ig/ml3->l) * , # % />7 i Sffl t*T^ v 
hftllOOg^fcOlHllH, 7 BH*£P«!#bfc. 1^0 2 4 
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£##«SSB (metaphysis) ^f&fr&MMhfro 

(3 -u u zfh^-^>^>(D^mmmm^m<Dmm) 



y b*u->^> (io- 8 ~io~ 5 m) %^rz>±w.mmm* t>. ± 
u (dna; #m^*«fflj3smcDit^) M^m^j i mmo^m-v 

fete Student' s t-tes t &m ^ Tik® > *f M t. Ittfc b T P ULifi 0 . 
0 1UT (* *) XttO. 0 5J^T (*) Tc&tl^i^th^KlfcWitllfe 
Dtlfc, f®^, {7 «J :/ h^+T>^> (10- 8 ~10- 5 M) (t 

£fc> ^ u y N^^>^> oo- 8 ~io- 5 M) #]&g&7;i/# u 

tt*X77^-1?}Stt*ttlC«JnS"&, * U 7 h3r1*>^> (1 0 " 7 

~ i o - 5 m) ©*#*»tto±#*a*3e n bfc, $ e» ic, 

#§^m$m^#l«MI$DNA*«, * U 7 b > > (1 0" 7 
20 ~ 1 0 ~ 5 M) 0#«ET"Tf^ritKH<}JDUfc. 
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»■ 






10" 8 M 


10" 7 M 


10~ 6 M 


10" 5 M 


(mg/gS^il) 


228.2±4.76 


249.6±3.33** 


269.9±6.26** 


272.2±3.15** 


291. 7± 2.29** 


(nmol/min/mgIl£B) 


554.8±11.4 


568.5± 9.5 


604.2± 9.6* 


684.0±17.7** 


644.6±15.2** 


■b'DNAI 
(mg/gSSll) 


1.551 ±0.056 


1.741 ±0.099 


1.788± 0.049* 


1.746± 0.016* 


1.802± 0.063** 













1CT 8 M 


10~ 7 M 


10" 6 M 


1CT 5 M 


(mg/^ll) 


174.7+4.47 


204.7±6.40** 


223.6± 9.27** 


216.8± 2.84** 


213.5±5.59** 


(nmol/min/mgSfiM) 


908.3± 5.1 


918.4±4.3 


945.2±5.4** 


1150.9±26.8** 


1229.5±40.9** 


#DNA1 
(mg/gfiSII) 


3.061 ±0.054 


3.276± 0.207 


4.1 70± 0.057** 


5.359± 0.207** 


5.584± 0.530** 



5 >rt9n&j&m.ww<D&m > > 

SlftSv'^ d^\^~>< 5 /3 U 7 h^-y->^> (1 

10 0~ 6 M) ©§4T, n^\^r->-r ^ F (10" 6 M) (D#£ET, £ - 

^ L) 7 h^r+f->5 1 > (10~ 6 M) t'>^DA+->^iF (10" 6 M) 
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£fc> ^mm$LfelZ\t Student' s t-test &m ^T$t&. ttM£i£&\s 
TPffi^O. 0 l^T (*) Tcfetl«ittfMtttife"3fcUfco 0 
-^'jyh*it>?> (1 0" 6 M) <Z)#£TT«nLfc#£^R^## 

#DNAitt->!? n^ + W 5 H ( 1 0 ~ 6 M) <D#£ETT^it icf&T b 
10 V*£> 0 



(*2) 

















10" 6 M 


10~ 6 M 


1(T 6 M 




225.0+5.01 


275.1db4.S0* 


204.0± 15.59 


192.6±9.00 


(nmol/min/mglISM) 


560.1±8.9 


691 


534.5±64.2 


530.0±10.0 5 


#DNAS 
(mg/g^SIi) 


U03± 0.065 


1.800± 0.025* 


1.299± 0.127 


1.402+0.133 


















10~ 6 M 


10" 6 M 


1<T 6 M 


(mg/g^IS) 


178.0±5.11 


220.0±3.25* 


156.4±2.81 


168.0± 10.67 


(nmol/min/mg^fiS) 


898.1 ±11.3 


1168.2± 30.1* 


948.8±21.1 


957.0±37.0 


(mg/g&III) 


3.020± 0.049 


SA0\± 0.188* 


3.001 ±0.454 


3499± 0.259 
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/3 - 9 U ~7 h^r-9->^>fCf^x.T, 0 -tf nx> (13 -carotene) t 
+ +r>^> (xantine ; 2, 6-dihydroxypur ine) <D # # ;i/ -> ^ A M K 
t^lM^ V^Tfl^fco /3-#Dx>cZ)l 0 " 7 MR^*>f >© 1 0 

Sli^bfeo i^JH^S 3 Rtffg 13 0, mi 4 EHc^-To S 3 *tf>3-{4& 
6 ~ 8 E5<£> ^ y h © 5 F^fit±^^il^^^t"o^ 3 ^ S> W S & =t "5 , 

10 l£te^mT£££/^&:frofco 

(S3) 















10~ 7 M 


10" 6 M 


10~ 7 M 


10~ 6 M 


(mg/g$£$§Jiil) 


227.9±2.60 


232.2± 6.66 


215.6±2.78 


228.6± 7.08 


240.2± 8.46 
















10~ 7 M 


10" 6 M 


10~ 7 M 


1 0~ 6 M 


(mg/ggill) 


181.1 ±5.57 


195.4± 10.10 


189.4± 8.06 


189.8±3.30 


188.2±3.34 
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m^)l : E> (parathyroid hormone; PTH)lt gj f? Vtmfr S ftm £ tl. 

Xttl O" 5 M0^DX3'^7>y>E 2 0MTT4 8 1$ HIS £ b & , 
>5P> (1 0" 8 ~1 0" 6 M) o*#tt, raJ3Sfc:i8*febfc&» #m® 

et»©*;W^^ AS£iBl5£bfco ^Hl£;g4 RtfSg 1 5 M^M 1 8 BfcjK 

bfco £7c, ^lcll^^}C« Student' s t-test £JB V>T2fc#>> tli: 
JtttbTP«#*0 . 0 1 J^T (*K X«PTH^^D^^^7>^>E 

2 ¥»tit«EbTPffl*« o . o i&lt (#) T*n««EW-*Wfc^r*ii 

15 JBLji©*;U>">A»5&«Wi8cfc«i>bfc. 

>^> (1 0 " 8 ~ 1 0" 6 M) ©#ftTTttfci$!l$nfco 
£3Wfc#*ft*j»&t**je :t^D7^^7 >i^>E 2 (10" 5 M) 

Oi'>Sj3-^ 'J^h+1j->5 1 > (10" 8 ~10- 6 M) ©^ffiTT^ 

20 £fcfljfwsnfc. 

sttfejc, #8ftiK*ffli«ij-r*iitK«fcD» • j* it -rasa 
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10" 7 M 


10~ 8 M 


10" 7 M 


10" 6 M 


(mg/g^JSBS) 


228.0±2.56 


180.0+3.23* 


226.1±6.43 # 


226.3±5.89 # 


274.2±5.02* # 












10" 5 M 


1(T 8 M 


10" 7 M 


10~ 6 M 


(mg/^flll) 


228.0±2.56 


182.8±4.06* 


226.3±3.33 # 


227.8±5.52 # 


243.1 ±11 .04 # 









ffl 






10" 7 M 


10" 8 M 


10" 7 M 


10" 6 M 


(mg/g^JgBS) 


180.6±3.61 


167.0±0.96* 


2Q0.6±8.66 # 


193.6±8.02 # 


206.0±9.81 # 












10" 5 M 


10" 8 M 


10" 'M 


10~ 6 M 


(mg/ggjgli) 


180.6±3.61 


163.5± 1.47* 


196.6+ 6.87 # 


206.4±9.13 # 


206.8± 11.10* 



5 (5yH:3-i"J y h*D'>T->mo& J *lZ&Z>^!8.ft<DMlN) 

/3 U ^h^^>^>* 7 B Wt8# ( 1 0, 2 
5, 50|ig/100 g#fi • 0) Lfctg, tffiltO^^e/^Al, 

10 Ml? (DNA ; imilt'f'«UA&ftflD&*) * fclUMflil 1 fBtt 
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bfeo iSgJH*^ 5 R^f 1 9 Ei~ff§ 2 4iC^t. ^ *5 . ttl^tKDU 

jgfctt Student* s t-test V>T3fc«K *U1 £ Jtlfc b T P m& 0 . 0 
1 (*) T*ntfIf|-^fl9l:tig*Qtlfc. ^©iSS^, 
5 Rr^ftftSHSRiamcD*;!/^^ Altt, /3 - # u ^ j^it>^ ><£>&#( 1 
0, 25, 5 0 /ig/100 sW-M. • 0) tK ^M\zmiti) b tc 0 # 

3d) 0 - * U ^h4t>?>Og4 (10, 25, 5 0 Mg/10 

0 g#S • 0) fc<k ^Ic^iiJnbfco fM^DNAi (#*fH»f 

4 (25 Rtf 50/ig/100 g#fi • 0) if U\\ b , WtfSSaB 

fl-f 'J^h^>?>OS# ( 1 0, 2 5, 5 0 (ig/100 
g#:«- 0) TWlcidifUPbfeo 



2 1 
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Km 


0 - :7h*-y->^>(M g/1 OOgftfi- H ) 




10 


25 


50 


(mg/ggill) 


205.1 ±5.40 


232.8± 3.00* 


248.3±5.10* 


247.5±4.20* 


(/* mol/min/mg^SM) 


1.02± 0.010 


2.38± 0.019* 


2.35± 0.021* 


1.85± 0.025* 


#DNAM 
(mg/g#SH) 


1.75±0.11 


1.95±0.18 


3.01 ±0.23* 


2.53± 0.20* 









£ - ^J^+I^^Xjii g/1 OOgftM- 0 ) 




10 


25 


50 




168.3±4.00 


201. 5± 5.60* 


200.3± 3.90* 


205.9±4.10* 


(M mol/min/mgflSS) 


1.28±0.013 


2.21 ±0.023* 


2.54± 0.029* 


1.92± 0.015* 


#DNAS 
(mg/gfSII) 


2.56±0.15 


4.1 0± 0.24* 


4.25±0.21* 


4.01 ±0.18* 
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if & <o gg m 

zl t & m m. t ? %> m * m 2 1 b m © # ^ ^ m m . 
10 <d^& • 

C^^#l^t*r^it^^5BB«©#^S©^^ • ostein, 
15 7. f ^l^tffiiiTfe 5 ^ <b ^ #S 1 1 4 ~ 6 © tl^ 

1 1 . fil^ftiiT^S^i^tf i:t2.S^]| 8-1 0 <D^~f 

2 3 
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l 5. /3 u y h*H->^>£ U - hMti^ti £ t^if tts 
15 18. #^a^#m^3mTa5^>^<h<fe#m^-r«>«^JSl 7|B«©^- 
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p - *y?h*#>*><i o- s m) 
p - *y?h*tf>?><i o- 6 m) 
p - wjvw*¥>{\ o- 7 m) 

P - fiVZfhttyf-Xl 0- 8 M) 



' H 












* * 


! ■ :. ! ' . ; ! . !i T 1 * * 


























-)* * 



















50 100 150 200 



250 



300 



/s - *y ^h^-y- 1 o- 5 m ) 
/s - ^y^h*-y->^>(i o-6m) 
/s -*y^h+-y->^xi o- 7 m) 
J3 - ^y^+iJ-^xi 0" 8 M) 





-> * * 


* * 


































































































... ••. ; .' : ■• ■'.'•V<: i J !±? 



0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 
#TJU*'J14*^77^— «fStt(nmol/min/mggeg) 



1/12 



WO 2004/037236 



PCT/JP2003/013561 



m 3 



js - *u:/i»*tf>*><i 0- 6 M) 

P - 2V7l**-#>^>a 0" 7 M) 
/5 - ^U^h+*>^>(1 0~ 8 M ) 
MRS 



0.2 0.4 0.60 A 1 15 1.4 

#DNAg(mg/g #;1BS) 



.1- 


_|** 
H * 




















w 




















H 






















H 


















1 





1.6 



1.8 



J3 - ^ij^h*»>y>(1 0" 5 M ) 

0 - ^JTT-^V^XI o- 7 m ) 
J3 - *'jyh*-*>^><1 0-8M ) 





5". fi *V|J 




















- ' v. 










HH* * 




1 










•T 


• • . V- 




v 1— H — l * * 






1 




• •-, • « 










— ) — l * * 














0' i: • jj .j ; :■ r- • 




1 • . 









50 



100 



150 



200 



250 



2/12 



WO 2004/037236 



PCT/JP2003/013561 



J8 - ^uTHMf-y^xi 0" 5 M) 
p - *u>^*-y->?->(i o- 6 m) 

/3 - ^UTh+tf^Xi 0~ 7 M) 

0 - *u7h*u->*xi o- 8 m) 

MM 



h+H * * 














* * 














* 














:.L;.i: ..' \ ,v,;,-- 















0 200 400 600 800 1000 1200 1400 



£ 6 



0 - ^U^+tfV^-Xl 0- s M ) 

is - ^u^+-y->g=-xi 0" 6 M ) 
$ - wzn-wsf-xi o~ 7 m ) 

nm 





H* * 














• JSP . ,, ■• ... -i •• - -hHH ** 


































! 


1 1 W 



#DNAM(mg/g #SM) 



3/12 



WO 2004/037236 



PCT/JP2003/013561 



->^p/\*->-f^(10-6M) 

5 - ^ij^^-y-^xi o-^M) 



— i 1 - r ■+ 


t 










• !!• • ■. ' 1 1 1 


























i. - fcH 





50 100 150 200 



250 



300 



m 8 



/s -^uyh+-y->^>d o- 6 m) 



. H 1 ! . •! ■• .- :- : S ; 



■: : :,: • •• . ; ".• : ■ rt! ■ \,Tj 

-Vj .Li: l . : i - £J • '■■ i'l: :i!hn ; j 



1002 00 300 400 500 600 700 



800 



4/12 



WO 2004/037236 



PCT/JP2003/013561 



*§ 9 



->£n/\*W5F0 o- 6 M)+ 
P - #>J7b*-*>9->C\ o- 6 M) 



/3 -^U^h*-b->5 L >(10-6M) 

mm 



0.2 0.4 0.6 0.8 



n * 



1.2 1.4 1.6 1.8 



io m 



->^P/\*WSK(10- 6 M)+ 
-> ^d'V+WSF ( 1 o - 6 M ) 

0 - 4"j^*-y->5=-xi 0" 6 M ) 



..;,•>■ ! J- -:.r. :/ "•'•.•.!•=: 1 1 1 




>.iill!»- \W- .? »■ • J 




■ - : ■■■ . v ■ . •• r-'-,i.-.!-. • • ; •• ■.>' • ... • -i-H* 









50 100 150 

#M>"5Ai(mg/g £&gfia) 



200 



250 



5/12 



WO 2004/037236 



PCT/JP2003/013561 



1 1 



v^n^\+W5H(10- 6 M)+ 












*>*n^*W5F(io- 6 M) 












... . ■ H— 













200 400 600 800 1000 



1200 



1 2 



•.lir 1 .?? '• I' . .-:®> V! I„ l • ■:. l!;-:'-..- --'rh^rra — 1 










!!!(!; H i" •••••• f • r- ■•■.),■:!., • 


1 




1 






1 








. .V.. :■' - V.. : * 


1 



2 3 4 

#DNAM(mg/g #SM) 



6/1 2 



WO 2004/037236 



PCT/JP2003/013561 



m 1 3 



+-y->5 L >(io- 6 M) 
+-y->^-xio- 7 M) 

$ -APr>(lO- 6 M) 

P -*PxXlO" 7 M) 



1 1 1 












i H— 1 
























-II, •' -i 




. o :.» 














ff'".' :, -;- : - -.>:''- F: 











50 100 150 200 

#*j;i->£Aa(mg/gS£igB§) 



250 



US 1 4 



*#>*xio- 6 m) 

0 -*Df>(10-«M) 
0 -aiW(10- 7 M) 



: : jjl-r '■ •' i i . n . i :• . iji!::- j 



Jll 
















if. • . *?! » •. 





••• • • •• 



a- 



.:lh... •.«■ -ll'll" 'i.n.l^ 



50 100 150 

§^k>9Ai(mg/g IzigBS) 



200 



250 



7/12 



WO 2004/037236 



PCT/JP2003/013561 



g 1 5 



iwummwhexio-'m) 

+ J3 - WTbJrD-y^Xl 0" 6 M) 

■9KH>Kn^>(i o- 7 m) 

+ £ - ^u^Mr-y-v^Xi 0" 7 M ) 

+ j3 - ^)-A-^y=f->{.\ 0-8M) 

















■ ■.. • . Hh # 


































































li! * b •'! • 


t ' 1 ! ' 


.■!! ,;: ;r..-." " 







50 



100 



150 



200 



250 



300 



#AJk>'5Ai(mg/g giSKS) 



16 El 



^a**y«/s»Et (io- 5 m) 
+ /3 - ^ur/h+ij-yyxi o-6m) 

7nx*t/?>~;>E 2 (i o- 5 m) 
+ 0 - f u^*-y->^->(i 0" 7 M) 

^□^^5>V>E 2 (10- 5 M) 
+ 0 - ^UTT-^^XI 0-«M ) 

^]^5>y>E.{1 0" S M) 





H # 












. , ,M ' .-. HH # 












-;, in!- • , - ■ ■• , 


# 












■■ ■ . ■■ ,t!ll ; .:. • -.li" IrH * 













50 100 150 200 

#*;US/£Aa(mg/gS2iSSg) 



250 



300 



8/12 



WO 2004/037236 



PCT/JP2003/013561 



1 7 



IJEp#B|7fclHE>(10- 7 M) 

+ P - & JTM^V^-Xl 0" 6 M ) 

B¥«»*«>(10- T M) 

+ /s - ^u^h*-y->?->(i o-tm) 
+ js - *y*i»*»>y>(i o-«m) 

*fR8 



<-H— 1 # 












H- 


i # 














— i # 














=. . is : 


















; v"..ii 











SO 100 150 

fttoiiso am (mg/g &&wm) 



200 



250 



1 8 



^Q^7>5»E 2 (10~ S M) 
+ j8 - £U ^+U->^> ( 1 0 - 6 M ) 

■?ax##5>i}>E z (1 0" 5 M) 
+ J8 - W^h+H-^XI 0- 7 M ) 

yP^^7>v>E 2 (10- 5 M) 
+ J3 - ^Mrlf^Xl 0-8M ) 

?da*^w$»E a <i o- 5 m) 



i ;;!| - 'V il -;i 



I 1 # 



50 100 150 200 

#A;u->*Am(mg/g^igBa) 



250 



9/12 



WO 2004/037236 



PCT/JP2003/013561 



1 9 



i? 

JL O 

^\ 
I bO 



50 
25 
10 



50 





I 
















'i 








n 
















i!V ■?■ 




i ill: 






i ' ... 






* 


























.:7V-.* :3VJ! v>.- • 









100 150 200 

#;Wb*>9 AI(mg/g |£Jg«B) 



250 



300 



i§ 2 0 



50 

Jdt 25 
-i- o 

Tn o 10 

^ \ 

i 2 ana 



i -*5 ' 


V;" 1 , 

. " i *' : • ! 


-5 


1 * ^ 


5. : • ' '?; 


; TO, 1 :": 




1 


















■'•!! : 










!*A "if : 










.• r i 
, ■ « • 










" "L"l 




•". 1, > 






:?• ■ tt 


ii i ' 


.; 5" 




■ii!. v i :, : 


it* * 
























•: m 




• • .*;■_• 




t 

















0.5 1 1.5 2 

#7;U*U 14**377*— tfjS14(/t mol/min/mg MS) 



2.5 



10/12 



WO 2004/037236 



PCT/JP2003/013561 



2 1 



-t- O 

■ho 

I 60 



50 
25 
10 



0.5 







I 










! •, ' =.- ' .li; ! " ' • . VI ' • ■ • ' : l . " ' •p«-t^t- 


" * 














niilil: : *? 


...I, ■-■ •.L-r.M.ir/- .. ;,:r ' '•. s.itfHHt- 














" -ii5-s--=i*^rfl — ■ 



1.5 2 2.5 

#DNAg(mg/g #SSS) 



3.5 



f§ 2 2 



J- o 



50 
25 
10 



■ M 



r j « — i — i 



50 100 150 

Ai(mg/g SE^BS) 



200 



250 



11/12 



WO 2004/037236 



PCT/JP2003/013561 



I 23 



50 

J. o 

*h o 10 

£\ 









I 














! ; ' •;j { jlii||(f#!lW^ ts . V/: . ;j . /,:.;, Tl .,.;![+ 



0.5 1 1.5 2 2.5 



Sf§ 2 4 0 



i? 50 

£ W 

jL o 
Tn o 

£\ 
■ bo 



50 
25 
10 




J* 

. 










































• ■ !• - ;:i 








. IT- . 




p\ .* 



0.5 



1.5 2 2.5 3 

#DNAfi(mg/g #1E§) 



3.5 



4.5 



12/12 



INTERNATIONAL SEARCH REPORT 



Internationa] application No. 

PCT/JP03/13561 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 A61K31/045, 35/78, 45/00, A61P19/08, 19/10, A23L1/30 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 7 A61K31/045, 35/78, 45/00, A61P19/08, 19/10, A23L1/30 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
CAPLOS (STN) , REGISTRY (STN) , Medline (STN) , BIOSIS (STN) , EMBASE (STN) , 
JOIS 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 2002-338485 A (Eiko IIZUKA) , 
27 November, 2002 (27.11.02), 
Full text 
(Family: none) 

JP 2000-23637 A (Kabushiki Kaisha Ehime Kankitsu 
Shigen Kaihatsu Kenkyusho) , 
25 January, 2000 (25.01.00), 
In particular, Par. No. [0033] 
(Family: none) 

JP 2000-136181 A (Biological Specific Industry 
Technological Research Propellant Organization) , 
16 May, 2000 (16.05,00), 
Full text 
(Family: none) 



1-14,17,18 



8-14 



1-18 



| X | Further documents are listed in the continuation of Box C. | | See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
M E W earlier document but published on or after the international filing 

date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

a O" document referring to an oral disclosure, use, exhibition or other 
means 

*P" document published prior to the international filing date but later 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
25 November, 2003 (25.11.03) 



Date of mailing of the international search report 

09 December, 2003 (09.12.03) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/ISA/2 10 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/13561 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 7-215849 A (Eisai Co., Ltd.), 
15 August, 1995 (15.08.95), 
Full text 
(Family: none) 

JP 10-36256 A (Masayoshi YAMAGUCHI) , 
10 February, 1998 (10.02.98), 
Full text 
(Family: none) 

US 5935996 A (Taishi Foods Co., Ltd.), 

10 August, 1999 (10.08.99), 
Full text 

& JP 10-114653 A 

JP 10-218767 A (Nissho Corp.), 
18 August, 1998 (18.08.98), 
Full text 
(Family: none) 

JP 10-279492 A (Shizuoka-ken) , 
20 October, 1998 (20.10.98), 
Full text 
(Family: none) 

JP 2000-191526 A (Kabushiki Kaisha Marumiya) , 

11 July, 2000 (11.07.00), 
Full text 

(Family: none) 

WO 99/23587 A2 (CEREP) , 
14 May, 1999. (14.05.99), 
Full text 

& EP 918296 Al & JP 2001-521943 A 



1-18 



1-18 



1-18 



1-18 



1-18 



1-18 



15,16 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



PCT/J PO 3/1 3 5 6 1 



a. &m<om-j-z>$m<D&m amm/Hm ( i p o ) 

Int. C 1 7 A61K3 1/045, 3 5/78, 45/00, A61P19/08, 19/10, 
A2 3 L 1/3 0 



B. 



wiE«rffofc*/M8»«- mmfH&rm (ipo) 

Int. CI 7 A61K3 1/045, 3 5/78, 45/00, A61P19/08, 19/10, 
A23L1/30 



rms-cous ufca^x-^^-^. (.7*—*'<—x(D4,ffi > m&fc&mistzmm) 

CAPLUS(STN), REGISTRY (STN), Medline(STN) , BIOSIS(STN), EMBASE (STN) , JOIS 



if 5 



P, x 



X 



:* 3£F0 2002.11.27, ^JC 



j P 2 0 0 2-3 3 8 4 8 5 A 



jp 2000-23637 a m^n.mmnmmmmmm^ 

m) 2000.01.25, ^^[0033]^ 
(7y$J-fcL) 



1-14, 17, 18 



8-14 



TAJ #K|B|OJb5X|rtttft<, -JttWSBI5*flSt*r 

tlj «5te«l^55ii:^S:Sijgi-53:iSRXttflb©s:iK©«fT 

roj pffiiaspfls, mm. m&tozm't&XNi 
rpj BRUMS w-c, fromfiffito&mv&i&ktzzMm 



©0©t ic<5^ S tift Xffi. 
WIS k ©-etefc < „ 3883 oJlSXtta^r 

rxj »KBBto*>a*ittT?a>oT % stt*itto*t?isw 

r&j ^-/<fvh7riy-: 



BRf|g£5feT Ufc B 



2 5. 11. 0 3 



BR£Hfi*&HO:fe;ft;.E.rj?;fc-c& 

B*B<ftf»7r (I SA/J P) 
m&&-% 100-8915 
mM«5=P^fflES^HHTB 4#3# 



4C 



9 4 5 0 



Q2.V 



03-3581-1101 ftB 3 4 5 2 



i^PCT/I SA/2 1 0 012^— S?) (1 9 9 8f7 J) 



m^tam^ PCT/JP03/13 56 1 



J P 200 0-136181 
g) 2000.05.16, ±X 
(77*1-* U 



JP 7-215849 A 1>Vas*£tffc) 1995.08.15, ^fc 
(775F&L) 



J P 1 0-3 6 2 5 6 A (tiiP jEB) 1998.02.10, ±X 
(7759-fc L) 



US 5935996 A (Taishi Foods Company Ltd. ) 1999. 08. 
10, ±X 

& J P 1 0-1 1 4 6 5 3 A 



J P 1 0-2 1 8 7 6 7 A (ttStetfcns'S'B— ) 1998.08. 18, 



J P 1 0-2 7 9 4 9 2 A (1 



1998.10.20, <£3C 



JP 2000-191526 A (8c5fe&*fcrtJSM) 2000. 07. 11, 
(7759-* U 



WO 99/23587 A2 (CEREP) 1999. 05. 14, £3c 
& EP 918296 Al 
& J P 2 0 0 1-5 2 1 9 4 3 A 



1-18 



1-18 



1-18 



1-18 



1-18 



1-18 



1-18 



15, 16 



titPCT/ISA/2 10 <*2-«-S*0«ft) (1 9 9 8¥7^) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE (S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




